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Abstract of JP6037046 

PURPOSEiTo prevent unstableness in 
electric discharge caused by plasma at low 
gas-pressure of lOmTorr or below, by 
providing a secondary electron control 
mech2inism at a plasma generator, a sample 
stage, and a member adjacent to the sample 
stage. CONSTITUTIONiIn a plasma 
etching apparatus, etching gas is supplied to 
a vacuum treatment chamber. A high- 
frequency wave generated by a microwave 
generator 2 is transmitted through a wave 
guide 3 to a discharging unit 4 to generate 
gas plasma 5. A solenoid coil 6 is provided 
around the discharging part 4 for highly 
efficient discharge. A sample stage 7 is 
provided in a place adjacent to the 
discharging part 4, and a wafer on the 
sample stage 7 is etched by gas plasma. 
This plasma etching apparatus is 
characterized by a control mechanism 
provided at a plasma generator, a wafer 
stage, and a member adjacent to the wafer 
stage for controlling secondary electrons 
generated at the solid surface. An electric 
field or a magnetic field is applied to 
control an orbit of the secondary electrons 
by using a low electron-emitting material. 
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(2) 

1 

nmm^ft s r; t-en s ©a^i-fcss-r ^a^cD 5 ^ ® i> 

|C .fc 0 . ^7-Xv5!*«8:tei:rXiE-©i8^J-CSS-r siss«-c 

© 2 iJcmToMfii^ff 5 ii t si^a t -r-s y^xvx 

3 ] 2 (cE«©:/7X-7X2;5^>i^SB 

ra«»c3gfl:^E««c:a:S#«t-r«:/9Xvxy?^>if 
mm. 

[W«3B4J BI:ji«n;:E«©:/9Xvx?;^>i^«« 
«JC J: Ufc <&©■?* ^©T'^XvtcSS-r-Stt 

»£«s-r%#tcie»%d:SdfE©«fi:&«ti&-rs^g:« 

«n-5c:tt:i:0. lt»iSS#Jc*it-5 2j*cS^©M« 
[»:«3B5] ^:««2fcE«©:;^7X-7X?^^>ty^g 

ttmw©^i-M©-88«affi-e«j«t--5tt'bfc. mmm 
s t »c J: D . «rss«m^0a JiC«^5ft« 

>i'7XVX>;/5^>i/i^B. 

[«*a6] ^*^5tE«©P'5XTX>;;5^>i/SB 
t*ViT, »S«©^^©-SSIC«|^t^tlSmffi*<«» 40 

•5-n^n5aa[ic«<i its c t s»a t-r •ST'^xv 

X>y9^>J»^^fi. 
CBI«a7] SI*«2C|B«©:/9XVX5;^>i^B 

C J: D«!««'N®«^ ©A««(Sin?€?S J: 5 C bfc r 
t*!|$ai:Tsy7Xvxy9'>ifS?B. 
CW*S 8 ] 2 fcE«S©:/7XTX5;5^>i^«B 



^B¥6-3 704 6 

2 

5 r t t-r-s :;'7Xvx 5;g^>i^«B. 

[ll^aSl il*3fi8fce«©7'^XvX»;^>'i'«fi 

©laosiait. iaafc±«.ii5$©^dtifesc:a:jci:oT 

t*»afr57'9XvXy5^>*'SB. 
[b»*j510] |«*JS8Jc|B«©:^7X^x-y^>i^^ 

Btc^teviT, «mif4«}<^t-rs«jsjwrt»2^,m^± 

f <57^5XTXy^>i^|IB. 

[iSl*Jii 11 ii*Ji2»ciB«©:/9Xvxyg'>ifii 

*«K«S»c¥ff ^ii!SS»ra©itS© 1 . 5fSiO;«:# 
<. StiStS«»rffi©itgttlSfi©g© 1 . 5«J;0;«:^ 

t-r^y^xvx 9^>5i'gB. 

[a»*Sl 2] 1 lcE«®:/7Xvxy5^>i/ 

$IBC*ViT. tt««frt©»*W^^■»^:^^x«K®iB^i« 

ltS:EgF-r-Sa;5CL'fci::t<£«fatT-57'5XvXy 
5^>i^B. 

C»*JS1 3] B»*:«l 2{rgH«©:;^^X-rxy5^>i^ 
^B»c:feViTv ttS;ifXtUT2aSe;±0;^XSffllr» 
Stt'bfc. ■t®l*i©^ift<t'bliBg®;tfX*t«?© 

[«f*«14l »:*«8»cfB«©y7XTXy^>i/K 

i*i©iS!pjtffi5^-rsttB*fcttif©^i-rass©«ji***a 

^bTMit;&iK«t»fB(®^ffii£]l ^1s.\>^^ 5 tcetl^M«l 

maani 5] fi««i»ciB«o:/9XTxy5^>if« 

Bic::fev»T. T-f i^DStm^icto^fxr/^x^s^* 
^■a-> K»S;B^iciSi^ga*BJlni-rs;&S;®SBT*o 

T. ::/"7XTX.y5^>ififi|cK»^ffiA>5»3fe-r-6 2J^C 

STp©¥i^a *ffso^* < t 3 «et±j»nys:ttBK: 
x^5!&«i?© 2 jfcm^ ©««« 5 d a: si^a t-r s 

[^BJ©i^SB;%itqq] 

CO 0 0 1] 

!S:y9XT«lffitt«SfflVi?t7'9XVXyf'>if8Bfc 
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(3) 

- 3 
[0 0 0 2] 

i^ikoscm) ^mimmmm (ls n otammiLm 
m{t\z^^x. 0. 1 nmu^jiomn^fi^&^tf^^ 

IE) >C*V>T«. a^l OmTo r rj^ei 0 OmT 

y^itm^^nx^ft. ^vx. jf$^P35 2- 
1 2 6 1 7 4-^iJ^«^Xfilt ry Tj y H xt^- h x/t 
-f-feX T>H •75^UT;^X (Solid State Devices 
and Materials) .^207H. 1990 IcffiSJcD 
v-f 4^ D X-Tx-y (E C R X ^ > ^ 1 1> 

H> 1 9 8 8^J JC|B«©V^*ha>M«fflR I E 

^JUiP-- (Journal of VacuuDScieoce Tecbnolog 20 
y) . B9(2). 310(1991) J ICffi«(Z>^U a>SR I ES^ 

mmm^^nx^Tco ziti^<Dms\z^^^x}mx^i 

±IBXSR©ECRX-/^>^CD,fc"5lC. 0. SmTor 
r<De:tfXBE*»C:feViT. C 1 1 ©2 0 s c c m(Z):tfX 
«SfiT> U U 3 >0X-/5^>y;Wfrt)nTVifc, 
[0003] 

y^>^X\t. 1 OmTo r r^TcD(g:tfxJE:/^Xv 
[0 0 0 4] :^^m(r>Sm\t. 1 OmTo r rKTOfi 

[0 0 0 5] 

[0 0 0 6] 2:km=Fmmwm\t> M>t^mtz\t. 

[0007] 



#H¥6-3 704 6 
S6ld^<CD2*«^*t5<Daj-r. Iin6«^«x:?i 
IT'^XTTcD-f :t>'t«^<Dl : 1© 

HfcjfctixTtt, 1) ^T./-\T!<Dm±^m±t^^t, 

2) -1':t>->-Xt?©iBlji*6!r<:ct, 3) :/9Xt+ 
T2J*:«?*jB«ai3:«2:t, 4) «I^T5®'v©2J}i: 
«^©A»*E&±-r.5Ct. 5) M!^m\Z2:kniFifiX 
ItbTt). B(y:2j>:f|^*«^^t-s©&K<2:t> ^tc 

[0 0 0 8] Saj^©*^eg®SlJ««. ±gH»ftffi©!3>;i5: 
<tfe-o©«ffi&«fc-r'b©Tf*D, i:nicJ;0 2^ 

[0 0 0 9] 

mmm] mmmo)wmiz9c^-b. ^immiz^^-r-i i; 

©«l$«ai(CJ:DKIS-r«. 4£ilS©4»8l». :/ 

7 xv tfflMf sH*ss-e^*t-5 2 ©^wta 
^©a^jca-rsfflstjtcKJtfccfpft-B. *iiBr±, 

M^flkm^l\z:n>y=^>^:»X^mXh. v-fi/nJftS! 
*8g2t:feViT2. 4 5GHz©ilS«S[S»±a*, C 

M^mtkm<Dftit>iz. l8«5S*ffl©VU 
y-f H3-f;i'6*«&««S4©SHtC|BBatU 8 7 5jtf 
•>X©««C<J:DSTp-9--f'^Dhn>*i« (Electron C 
ycIotroD Resonaoce : BCRtfeVi'S) ©SS^Sy^XT 

*«^*sn«. ;i©ftmgS4ic^-r •5j;5t::itiEf#7*t 
*0. ;:©±lc«s^rn&<>jcA8Si3l3;i9x:/^XT 

MSS54\ K$«ia^l&«T«tSCW i Od^^tta 
> h a-^ 1 3 SSU^XiBW 1 4 !£iST^;x«AP 9 

^7iztt, '>xA*o'C£ATic»ai-r5?&aiajsi 6*t 

^I^Sn. *fcl3. 5 6MHz*^^4 0 0 kHz©R 

1 8*J#vsT*o. 5 o'CK±fciini»T€r«. 

•fl 1 CH»fCj^2 0 0 0 U hJl'/«>©^'-3p4H' 

<oimmi 1 0 0 u y s 1 "^xAga s -f 

[0 0 10] z:0-^^i'am-:f^x-7x.y^>ifms^ 
fflVJT, S i hV>^tcfflv»«S i*i!SSOXs;5^>ir 
^n^lt, ttm. S i^&5 0 0nm®9;SlcfR« 

flsK^flJfSU iE-©±fc*:M^>'XhTXt^*}g(SU 
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- 5 
UTS i Ot^Xi'S;Jgd6L/)t%>®r*«. Xy?^>i^ 
:ffx\z\tc\7^m^\ :tfxE:tr5mTo r r, -^-ii; 

Diftn'7— 5 0 0W, RFyW 5'X»42MHzT?2 0 
t7x./\&&\t^m.tL. :i!fX«£»«2 0 0 s c cm 

5 0 0 nm/»tfto&. S 1 <D3:'j'^>ifmft\Z'D\,i 
T«, 5 umCD|g3©S i a5?L©7>y-*5' hfitt 

0. 1 fimms.-n&r3it. :iiy^>irm&(ojLmmfVi lo 

0. Sfimid^Sl. 0 /tm(Omc:>?LSIC:&V^'r)$S 
i 0» tCDSJJH: (S 1 /S 1 Oi) ttiSFS 0 tU-stt, 

(0 0 1 1} mmmt ±m^m<ommim-:>x. -^=7 

«^^®3S*tt, <>xAfcBIllrt-«2MHze!)fliBJft«A 

^7iAltAi«--5'f:t>©x:^ 
;P^30ftl 0 0 eVR±tCJa:-5t^?iASB5-C^±-r5 2 
^«T»^a«*»Ja:"!)^<a:0. 4 0 0eVSjB>lSt 
JitPUfc2JJc«^®||J«r4««Cp^K:«:D, ^S-P 

»t^s«!B-t?*ft;-r**j. ^®T5gi-r.5 2^*ceT& 

-f:f>®X*;|/:¥Sfl|<-rSJlt*tS*T7 
c:n*l 0 0eV£4T»c<£<-r5t. 
±S4 0 0 e V®X-;/f^>i^Mfi«. l/5etTfcMil> 

tt. 2J#ce^5!^©K±©S*tLT. ^©3«£Ui 

©iS3i»a»cj;-5;i!fx®gia««&*J*r3anr*-p&. 

ffi*S;0. 7mTo r rKTtSJtU -»»fc0t5 

0 c c K±®^a©^x^EffEu&iigm. 1 / a ®«/-{-r 

H3tfXffi*-Cl 5 c c®Xyg=^ilfl|3 0 
Onm/«>*»#6n, i::®t^«cSS±-r«2^a^fcJ; 
S:/7Xv®^So^-^<MD^«»}BUfc. 1-1 Om 
Tor r©:yx)EE*©t$®X-;/g^>iAT«. iSMSf^ 
C<tS;tfX««&fi*i;*C©«il«*t;fc:#<. Wk<nm^mz^ 40 

v>Txy5^>i^^A^eiia?L*T?t»«#>:/ttil«# 
jsufcii^ft«a*5 0 0 1 /'^&>±iz^-r^&]^ifi 

ib-Dlt. J:r)SS«*ttaa©tt. 1 0 0 0*^62000 1 
/»©»StaRT*o&. 

[0 0 12] SIJS052 : ±iexy^>i/»BJC*5ViT, 

■?-©:/7XTC«-r2)&®'g':tej;i::^'?xA&«sg-r-5-& 

©«M*«|fie-rs««C. 2J#c«^®%ak^®'M§?J5:tJ 
^ (S lO.) J4. iS5X4^;V^®«^AitfcioT2J*: 



4#P8¥6-3 7 04 6 

6 

Si:mif®5^®i^®®-g5fcL-< tt^M{cSfl:3Hn>, 

^)'<^h.^<r>-yv'^. S6fc5''j3>j:0jg^^©/hS 
viU ->«^A^K5(ifr&tt«iRtt©«r»SS5f&-t»*i«s« 

fet)©T?*t>fc. 

[0 0 1 33 *Jii«nj3 : ±EXs/5^>;5'g|gfc*SV»T. 
»a«feJ:t^'>xAaiiL«5©y9XTfc«T-5«H©«l 

©53S»C*ViTt>a«*t*0v *6teH2fCa^-ra:3!& 

**t»oit. H2tt> Bllt«©V-f4^D«^X«2 Ifc: 
t?VJT> ESI2 (a) ICA. BT^fffifC. BI2 (b) 

0 (c) ©<t5{C, GflOSfl^SELitWSa^-r. IHOtt— 

[0 0 14] m\z. iStim©M8t«t^vm©irai<}:DJC 

<, >5»t>-?-©ss*ta?<;ia:^»sifjfa5-g-t?»ofc. 

©«liSS«»K±©5^»CJ;0J^^LTt>J;t». ^a:< 
tt>-?-©-tt*4^U!yHttte««U »a«©l*}B*»6 

©±»co< t)jitr(854ll*%<. fiaxh-fblcS-rs. ft 

[0 0 1,5] ^JSW4 : 2^*:m^^*EIJ±K^:^WftT 

j:n&©«»j: o fe 2*®?»*a©:i> 
ftvi$^)p^©=a«^£ffi5;5f^**t*s. 2jwb^ 

®^1-^ffl5fc«5 11 1 »c J; D . iim®^tttil^l±Ufc. 
[0 0 16] *6lw. ^>xAg)8«8'f >^a±oe?xA 

^jaa-r^v-f i^niKX5'g^>i^gsfc:feViT. »mw 

®ilfS dt"^ x/NSJc¥ff ftfi[Se»f®®ilS® 1 . 5 « 
J;D*ir<, l!t««»fSf®itg*t':;iAa®i. sffiF* 

»5:*:^<-rs:ia:K:J;r), atm®^«tt«[p]±U;t. ;i 

Bi&'»ciif«jSE«Biirr5*i:®p'7Xvx-/5">ifiis 

■r 2 ^mT®¥^s aff s©i>ft < t 3 ^K±(Bn 
&fi:et:J!tm'g®rtSiii*t#ft-r^cfra&s. 

0, 2?*:e^*ti*fi««Kfd]ii/ftt»j:5«c"rn«j: 

[0 0 1 71 HJfi^S : ±EX'y5^>ySBfc*lJT, 

ttmwi: 2 ;^s?®7.9t$i9sr«s««> u < 

a«©«i^j£^5u m^®^»sffi-r;rt<. 
-c»ft<. $RB»ica[«3fid[«tffi<ft-6ffi^$i!»rr.5 
©«i**t#6nfc. 
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[0 0 18] e'7'0!>Aitssis$-&^:&«> m^Anmm. 
[0 0 19] •7^9umLWs<'>9vnm:. mi^m\z& 

[0 0 2 0] mmm& ■. ±i2xy9'>i^^BJc*5v»T, 

'>xA^ffie!)«teiS»oR:ffittlc«-3fc. -tOO 
Lfc. 

[0 0 2 1] -^-f i'niftttasojg^jdt^i^ttSfctiR 

[0 0 2 2] «t«ffi1-««>-«»««»BU®»»tC^J> 

[0 0 2 3] mmm7 : ftm«rt®*ass»c;tf;^«fl[ 
ojist>««5&fe^b. iftSflf®'>xAjc«i*-rsss'>^ 

[0 0 2 4] Si;m;i!fx*«^;(S<i:'b2aS«±T»D, 

[0 0 2 5] mums : T-f i'Dis:/9Xvx5f^>i^ 

Xy5^>Jf&ffofc. KSttS l««JiK:2/im®^$ 
tCVDTS i»4bR«»)«U •e©±fc:, *hw$?x 

V\ 5!?X£E*0. BmTorr, -^-f i^Dj^AC-S 0 
OW, RFA'f 7Xtt8 0 0 kHzT2 0 OW. «>xA 40 
ffift»-3 0'C^U ;KfX8lfi&2;Q»6100 s ccm 
2 s c c mtfttS 0 nm/iJ-rab-ofc 
Xy5=-jiKttC 1 . j!fxa{fttt"bK«lDU 10 0s 
c cmC*V>T5 0 0 nm/iJ-tJftofc. SiOi©X 
y?'>i'}g«»4, 0. 5mTo r r©e3!fAffi*T?»« 



fc*jB5Vi:;5(Rjtt*t»6n, 2Mm©SIS©S 1 OjJEa 
(DT>^-i]y hStiO. 0 5 AimKTT?. 3tf:^SiEa« 

e{(e#'l£»/h$< 0. iMmii^ei. OMm©ffl©?LS 

[0 0 2 6] ::©i;5JS:x.;/?^>i^;tfxiiga®Ji::'c{rJ; 

fc, ±mmmm i izm-zSK 2 j>c«f^i&ihfci:«4Mi®ft 

[0 0 2 71 *«W©«fStt. :/7X'TXy5'> 

[0 0 2 81 _ . 

[»ig®«i«] 2|£%wtcintf. •:7xA^ffiTj!*-r5 
2 sfiM ix, »*i-r ■5&fi'&®'\® Ai*a5£«4> 

^^•&«!lt«tT?*a®T> :r^x-=?®iE^s?^®A9> 
T. ajgMBlCtti&S®S$Br»D. ->»J3>®^|Hl 

K®«3Sc*v»T*fl»cssv»*i^e-^'*a«M3Rettois 

[0 0 2 91 *%?g®^*f4X.y9'>yr^«« 
S i»>xA®*1.. T^WSX^zA, ^ytfT.T- 
>, 4'>i^X5'>5'U-9--f GaAs, S 

K^©<i®ttlEHcT3 ViT feH»©3a«A«*.S. 

[@9®fism^si^] 

[HI] *«l9tc<i:«T'fi'D»:/^XTX>y5=->i^Si 

B©«ijA$^-rfiEisa-c%<&. 

[02] 3|c55g?©-|llfi«fc*tt*ttS««M}»«** 

l-«S5!ra^ 2"^-f4^D«EI8±» 
3-«jS[ff 4-ftsa 

7-im-& 8->i7xA 

9-:^!fx^Xa lO-IP^-t 

1 1 •Sfa*;;':/ 1 2-n>i5'5'^'>X 

1 3"-5!fxssEa3>hD-7 1 A-n-xw^s 

1 8 ... t-i' 2 1 - Vf DiftilSA 
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